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A foreign exchange investment can be understood as an investment into foreign exchange assets denominated in a foreign currency, diff erent from the reference currency of an investor. The currency in which the investor uses revenue from the investment is considered to be the reference currency.
Exchange rate risk is then in the context of a foreign currency investment seen as the impact of an unexpected change of the relevant exchange rate in the period of the given investment, which is in particular to the profi tability of the foreign currency investment, if it is calculated from values in the reference currency of the investor. The relevant exchange rate is the reference currency of the investor/ denomination currency of the foreign currency investment.
Many various authors dealt on the topic of the exchange rate risk in foreign currency investments in the past. The topic of the importance of the exchange rate for the international investment decisions is discussed for example by Froot (1993) , who claims that the exchange rate risk can evaporate in the very long investment horizons, which refer to horizons in decades. Solnik and McLeavy (2004) state similar knowledge as well, who claim that an investor should be aware of the exchange rate risk and that he should secure against it in particular in short-term investment periods.
In publications, two types of recommendations for investors undergoing an exchange rate risk in terms of foreign currency investments can be found. According to work of Arikawa and Muralidhar (2006) , on one side there are Perold and Shulman (1988) who always recommend to be fully secured in foreign currency investments, since the exchange rate risk is not properly "paid" in the foreign currency investments. On the other side, there is Froot (1993) , who represents also the basis for the works of Solnik and McLeavey (2004) who claim there is no need to be secured in long-term investment horizons. The same declaration can be found also at Siegel (2007) .
The trendy decrease in the importance of the exchange rate in foreign currency investments with a growing length of the investment horizon is primarily dependent on the fact that in the longterm horizon the exchange rates tend to have a weak trend component of their developing. This can be very clearly demonstrated on Fig. 1 showing the developing of the EUR/USD exchange rate in the period 1988-2010. In the chart a very weak long-term trend component of this exchange rate developing can be observed.
A weak trend component of the long-term developing is given especially by the character of the exchange rate, which is, even if sometimes counted among fi nancial assets, not a fi nancial asset. It represents the price of one currency expressed in another currency. If we focus on fi nancial assets in their factual form, their value in the longterm horizon usually shows a trend growth. This happens due to the fact that these are real assets which bring certain forms of revenue in the future. However, the exchange rate is not an asset whose value would grow in the long-term trend, but it is the price -conversion coeffi cient -which is given by the interaction between supply and demand for foreign currency. Furthermore, it should be noted that the supply and demand for foreign currency is a derived supply and demand, mainly for goods or instruments whose price is expressed in foreign currency (Pilbeam, 2005) . Arikawa and Muralidhar (2006) add to the character of the exchange rate in comparison to fi nancial assets (stocks and bonds), that there is an important precondition existing at the fi nancial markets which is the fact that the value of securities or an asset in general is equal to the present value of all future cash fl ows coming from this asset. Even though the exchange rate could be classifi ed as daily traded securities, it does not, in fact, generate any interest revenue as a bond, any dividends as shares and does not have any expected future cash fl ows or a value in the real meaning as each typical fi nancial asset. Currencies are, however, referred to as a medium of an exchange and, even if they are traded in the same way as securities, they are not fi nancial assets in the real meaning.
The more the economies whose currencies create the given exchange rate equal economically and the lower infl ation diff erential is between them, the weaker is a long-term trend component of an exchange rate developing. For example Baye and Jansen (1995) state namely that in the longterm horizon the exchange rates are determined especially by an infl ation diff erential and by the developing of the real income in economies, while in the short-term horizon mainly the interest rate diff erential plays its role.
The calculation of the rate of return on foreign currency asset investment is according to Solnik and McLeavey (2004) going out of the equation:
where: R .......rate of return on foreign currency investment from the period 0 to period 1 R FC ...performance of investment in its denomination currency from the period 0 to period 1 s ........change of the spot exchange rate within the period of the investment, which is from the period 0 to period 1. Solnik and McLeavey (2004) 
1: Developing of the EUR/USD exchange rate in the period 1988-2010
Source : Federal Reserve Statistical Release (2011) a low importance and is considered to be too small for short-term periods to be able to infl uence the total calculation in a more signifi cant way. The rate of return on foreign investment is therefore primarily given by the equation. Should, however, the calculation be as accurate as possible, also the mentioned last component of the equation, which is mainly in longer investment horizons, must be considered. Following conclusions can be then logically applied to the formula 1: 1. A depreciation of a reference currency (considering the direct quotation of the exchange rate) in the period of the foreign currency investment will result into an increase of its rate of return quantifi ed from the values in the reference currency of the investor and vice versa. 2. The impact of the exchange rate on the rate of return of a foreign currency investment can be described as R − R FC . This diff erence shows, among other things, by how many percentage points the rate of return quantifi ed in the reference currency of the investor is for the same investment higher (R) and in comparison to its rate of return quantifi ed in its denomination currency (R FC ). This diff erence further shows that the impact of exchange rate developing is:
In other words, if it is true that |R FC | > | s + s × R FC |, then value will be more impacted by the performance of investment in its denomination currency and the impact of a change in the relevant exchange rate will be smaller and vice versa. Therefore, two factors impact the rate of return on foreign currency investment in the reference currency of the investor directly: (1) performance of an investment in its denomination currency (R FC ) and (2) the change of the relevant exchange rate (s + s × R FC ). The analysis of a change of an exchange rate on the performance of the foreign currency investment can be done for diff erently long investment horizons based on the value comparison of both mentioned basic factors. This means to analyze the impact of investment performance in its denomination currency (R FC ) and the impact of change of the relevant exchange rate (s + s × R FC ). The factor whose absolute value for the given period is higher impacts the fi nal performance of the foreign currency investment more. Both factors must be considered in their absolute forms (|R FC | and |s + s × R FC |) and they are calculated as follows
where: V 0 ... is the value of an investment in its denomination currency, or of the relevant exchange rate in the period 0 V 1 ... is the value of an investment in its denomination currency, or of the relevant exchange rate in the period 1. The resultant impact of a change of an exchange rate on the performance of a foreign currency investment can thereina er be quantifi ed according to the quotient:
According to the value of this quotient (formula 3), relevancy of the impact of an exchange rate change on the rate of return on a foreign currency investment can be derived. If the percentage value of this quotient is equal 50 %, both factors should impact the mentioned rate of return in the same way. If the quotient value is higher than 50 %, the exchange rate change had a bigger impact than the investment performance in its denomination currency, and in case the indicator value is lower than 50 %, it is vice versa. If the quotient value decreases from value of 50 % to zero, the exchange rate loses its impact more and more.
Implying from formula 3, also the performance of an investment in its denomination currency is, in terms of both impacting factors, considered for a calculation of the impact of the exchange rate change on the rate of return on a foreign currency investment. The period of the past fi nancial and following economic crisis was accompanied by the signifi cant price fl uctuations on fi nancial market, which is mainly on the stock markets, which impacted the partial performances of the share investments very much.
Thus, there is a question in which way these fl uctuations could have impacted the importance of the exchange rate risk in foreign currency investments fi nished in this crisis period, which is also in the context of conclusions of above mentioned authors dealing on this topic. This article thus implements the relevant quantifi cation of the impact of an exchange rate change in conducting foreign currency stock investments more closely targeted mainly at these investments fi nished in the years 2008-2010, representing the mentioned crisis period. The biggest stock market, it is the stock market of the USA (according to the market capitalization), and the most important world currency pair (according to trading volumes on foreign exchange markets) were chosen in this connection to represent it. Therefore, the impact of a change of the EUR/USD exchange rate on the rate of return on dollar share investments in the viewpoint of a euro investor is quantifi ed here.
The target of this article is to analyze the impact of a change of the EUR/USD exchange rate on the rate of return on dollar share investment in the viewpoint of a euro investor in diff erently long investment horizons targeted at these investments fi nished in the time of the fi nancial and economic crisis. This period is set between the years 2008-2010.
METHODS AND RESOURCES
We got the outputs for the following investment horizons: one-year, three-year, fi ve-year, sevenyear, ten-year and fi een-year. The supplementary horizon is the twenty-year one, where the received results have a lower evidence potential due to a lower number of observations. Share investments denominated in USD are represented by investments in the S&P 500 Total Net Return share index considering also the dividend reinvestments, which is in the years 1988-2010. The developing of the values of this index was, based on our request, sent directly from the company Standard & Poor's in an electronic form, and a relevant electronic source for these data cannot therefore be given, as it is in the case of the developing of the EUR/USD exchange rate. As for the data basis for the EUR/USD exchange rate, its time series for the years 1988-2010 was gained from offi cial sources of the Federal Reserve System of the United States of America, while for the period 1988-1998 the conversion to ECU was accepted.
The developing of the value and the performance of the S&P 500 Total Net Return index from February 1988 to December 2010 are shown on Fig. 2 . A similar trend developing for the value and the performance of the index in both currencies in the years 1988-2010 can be seen in this picture. However, there still remains a question, what was the impact of the change of the EUR/USD exchange rate on the rate of return on the investments done on this market by a euro investor within individual investment horizons.
In the Fig. 2 , the developing of value and performance of the S&P 500 Total Net Return in USD and of the exchange rate from February 1988 to December 2010 are shown, from which a strong trend component of the developing of the index value and in contrary a very weak trend component of the developing of the EUR/USD exchange rate value can be deduced. -88  II-89  II-90  II-91  II-92  II-93  II-94  II-95  II-96  II-97  II-98  II-99  II-00  II-01  II-02  II-03  II-04  II-05  II-06  II-07  II-08  II- The number of input values (observations) of both of these variables for individual investment horizons (or better the number of simulated foreign currency investments for individual investment horizons) is given in Tab. I. The number always describes the maximum number of foreign currency investments for the given horizon in the monitored period (on the assumption of monthly data).
We analyzed the factors impacting the rate of return on dollar bond investment in the viewpoint of a euro investor to get an empiric analysis of the impact of a change of the EUR/USD exchange rate on the rate of return on dollar share investments in the viewpoint of a euro investor (see infl uence of exchange rate on rate of return on the foreign currency was bigger than infl uence of the performance of the investment in currency of its denomination and vice versa. Concrete value of exchange rate importance (infl uence) is calculated by the quotient in the second chart in the pair. The second of the chart pairs shows the values of quotient of a change of the EUR/USD exchange rate on the rate of return on individual dollar share investments in the viewpoint of a euro investor for the given investment horizon (see formula 3 in metodology of the paper:
If the quotient is equal 50 % both factors had the same infl uence on rate of return on the dollar investments in the viewpoint of a euro investor (|R FC | = |s + s × R FC |). If the quotient is over 50 % infl uence of exchange rate was more important than infl uence of dollar investment performance (|R FC | < |s + s × R FC |) and if the quotient is bellow 50 % infl uence of exchange rate was less important than infl uence of dollar investment performance (|R FC | > |s + s × R FC |). Stability of the impact for concrete investment horizon can be calculated by the standard deviation or coeffi cient of variation.
If also the twenty-year horizon was analyzed, where, however, the analysis would be done on 35 input values and that is why it is not included among the basic investment horizons for share investments, outcomes stated in Fig. 10 would be the results. Fig. 11 demonstrates a developing of the average quotient value of the impact of a change of the EUR/USD exchange rate on the rate of return on dollar share investments in the viewpoint of a euro investor depending on the length of the investment horizon. A trend decrease in this impact depending (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) and in the crisis period (2008) (2009) (2010) , the average values of the given quotient for individual investment horizons will be as follows (see Fig. 12 ). Fig. 13 [1988] [1989] [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] . In Fig. 12 , an increase in the average impact of a change of the EUR/USD exchange rate on the rate of return on dollar share investments in the viewpoint of a euro investor in period 2008 and 2011 is evident. Increasing of stability of the impact in this period in middle-term investment horizons (5 to 10 years) is evident too (see Fig. 13 ).
In the case of short investment horizons (1 to 3 years) average impact of the exchange rate (see Fig. 12 ) was relatively insignifi cant in comparison to medium-term investment horizons (5 to 10 years), when the developing of a change of the EUR/USD exchange rate had in average a bigger 1988-2007 and 2008-2010) Source: calculations by author 2 Looking at the Fig. 3 , an independent trend developing of the value of the EUR/USD exchange rate and of the American share in the years 1988 to 2010 is obvious. A rational economic explanation for a partial correlation between these variables exists, but both variables are infl uenced by many other factor which cannot be omitted.
13: Variability of the impact of an exchange rate change (investments finished in the years
impact on the rate of return on dollar share investments in the viewpoint of a euro investor than the performance of share investments in USD themselves. These conclusions are thus inconsistent with the statements of authors Solnik and McLeavey (2004) , Froot (1993) or Siegel (2007) , who claim the necessity of securing foreign currency investments against the exchange rate risk in the case of shortterm horizons. Implying from the above mentioned calculations, this risk played an important role also for medium-term and long-term horizons represented for example by a ten-year investment horizon. A considerable growth of the average impact of an exchange rate change was noticed also in the case of a fi een-year investment horizon (higher stability of the impact too). In the case of the supplementary twenty-year horizon, no investment, in terms of the monitored period 1988-2010, was fi nished before 2008, therefore no comparison of results in this investment horizon could have been done. But also a ten-year and a fi een-year investment horizon are in the case of share investments long and representative enough as investment horizons.
A value slump in the American stock market is the reason for an increase in the impact of the EUR/USD exchange rate on the rate of return on dollar share investments in the viewpoint of a euro investor fi nished in the times of economic and fi nancial crisis (2008) (2009) (2010) , which means a decrease in the performance of dollar investments in USD fi nished in this period or in other words the decrease of values. Since no decrease in value (s) meaning a change of the EUR/USD 2 exchange rate appeared in a similar way in the period of the given investment, it is logical that the impact of the EUR exchange rate on the rate of return on dollar share investments in the viewpoint of a euro investor fi nished in this period increased and the impact of performance of these investments in USD decreased.
However, a question, whether this fact is valid just for the investments fi nished in the years 2008-2010, remains open. When the quotient value developing of the impact of a change of the EUR/USD exchange rate on the rate of return on dollar share investments in the viewpoint of a euro investor for individual investment horizons (always the second chart from the Fig. 4 to Fig. 10 ) is displayed in one chart only (see Fig. 14) , it is obvious that the impact of a change of the EUR/USD exchange rate had a growing trend for the horizons lasting 3 to 10 years already approximately from the years 2000 to 2001, which were connected with the so called dotcom speculative bubble, which represented the beginning of a relatively turbulent period on this market in the past 10 years (see Fig. 2 and Fig. 3 ). This period is connected with several important drops on this market which were increasing the impact of an exchange rate change on the rate of return on foreign currency investments done on this market. The most important increase of the impact of an exchange rate change appeared 
CONCLUSION
The importance of an exchange rate risk connected with globalization of the world fi nancial system and of the much larger investment opportunities for investors also by foreign currency investments is, in case of investments not secured against this risk, growing.
The article discussed investments on the most important world stock market (according to the market capitalization), which is the stock market of the USA, when an exchange rate risk given by the impact of a change of the most important world currency pair EUR/USD (according to trading volumes on foreign exchange markets) was undergone.
Going out of an empiric analysis, the article proved a signifi cant growth of the impact of the EUR/USD exchange rate on the rate of return on dollar share investments in the viewpoint of a euro investor in period of fi nancial and economic crisis (2008) (2009) (2010) , especially in middle-term horizons, and higher stability of the impact in these horizons too, which appeared because of higher turbulences on this market connected with its deeper drops, which were not accompanied by an adequate change of the EUR/USD exchange rate. This was valid also for medium-term and long-term investment horizons (a ten-year to a fi een-year horizon), which is for such lengths of the investment horizon, in which other authors consider the exchange rate risk and its impact on the rate of return on foreign currency investments to be relatively insignifi cant.
A globalization of the world fi nancial system, however, does not mean only new investment opportunities; it means also closer and closer connection of individual partial markets connected with a very similar course of events on these markets. This includes common appearance of turbulences connected with deeper drops of values of these markets. Because of this reason, a similar growth of the impact of an exchange rate in foreign currency investments can be expected also when done on other markets (with deeper drops of values of these markets), which is even in the following periods, and the exchange rate risk must not be omitted in the foreign currency investments, even not in longer investment horizons.
SUMMARY
The paper discusses the evaluation of the infl uence of the EUR/USD exchange rate on the yield-rate of dollar share investments from the viewpoint of the Euro investor in varying investment periods with emphasis on the period of the fi nancial and subsequent economic crisis targeted mainly in the period 2008-2010. The outputs of the paper are realized for the following investment periods: one-year, three-year, fi veyear, seven-year, ten-year and fi een-year. The supplementary investment period is the twenty-year period, which due to the small number of observations is characterized by low informative value. The share investments denominated in USD are represented by investments in the S&P 500 Total Net Return that also considers reinvestment in the period 1988-2010. The basic methodical tool of the paper is quantifi cation of the factors that infl uence the yield-rate of the foreign currency investments in the reference currency of the investor. Quantifi cation mainly attaches to the ratio of the infl uence of the EUR/USD exchange rate on the yield-rate of the dollar share investments from the viewpoint of the euro investor. The article proved a signifi cant growth of the impact of the EUR/USD exchange rate on the rate of return on dollar share investments in the viewpoint of a euro investor in period of fi nancial and economic crisis (2008) (2009) (2010) , especially in middle-term horizons, and higher stability of the impact in these horizons too, which appeared because of higher turbulences on this market connected with its deeper drops, which were not accompanied by an adequate change of the EUR/USD exchange rate. This was valid also for medium-term and long-term investment horizons (a ten-year to a fi een-year horizon), which is for such lengths of the investment horizon, in which other authors consider the exchange rate risk and its impact on the rate of return on foreign currency investments to be relatively insignifi cant.
